Excision of 5'-terminal deoxyribose phosphate from damaged DNA is catalyzed by the Fpg protein of Escherichia coli.
Homogeneous Fpg protein of Escherichia coli has DNA glycosylase activity which excises some purine bases with damaged imidazole rings, and an activity excising deoxyribose (dR) from DNA at abasic (AP) sites leaving a gap bordered by 5'- and 3'-phosphoryl groups. In addition to these two reported activities, we show that the Fpg protein also catalyzes the excision of 5'-terminal deoxyribose phosphate (dRp) from DNA, which is the principal product formed by the incision of AP endonucleases at abasic sites. Moreover, the rate of the Fpg protein catalysis for the 2,6-diamino-4-hydroxy-5-formamidopyrimidine-DNA glycosylase activity is slower than the activities excising dR from abasic sites and dRp from abasic sites preincised by endonucleases. The product released by the Fpg protein in the excision of 5'-terminal dRp from an abasic site preincised by an AP endonuclease is a single base-free unsaturated dRp, suggesting that the excision results from beta-elimination. The release of 5'-terminal dRp by crude extracts of E. coli from wild type and fpg-mutant strains shows that the Fpg protein is one of the major EDTA-resistant activities catalyzing this reaction.